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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma 
reactor which can reduce particulates and gaseous 
matters simultaneously, reduce electricity 
consumption, and prevent transition into spark, its <B5rt 
manufacturing method, and an exhaust gas reducing 
device for a vehicle provided with the plasma reactor. 
SOLUTION: The multi layered plasma reactor is 
formed by laminating a plurality of single layer plasma 
reactor cells 20 each of which has a pair of dielectrics 
21 , 22 arranged to face each other through a gap 
spacer 23. The dielectrics have electrode members 
24, 25 respectively arranged to be put inside; the 
electrode members of a plurality of plasma rector 
cells are connected to lead line members 261, 262; 

and a high voltage controlled by a power source supplying device is supplied to the 
electrodes through a high voltage plug 40. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is arranged in each rear face of the field which counters mutually [ said the 1st and 2 
dielectric ]. the 1st tabular dielectric and; —the 2nd tabular dielectric arranged so that it might 
counter with said 1st dielectric, and; — the gap spacer installed between the 1st and 2 dielectrics so 
that a plasma field might be formed between said the 1st and 2 dielectrics, and; — 1st and 2 electrode 
member which generates corona discharge; Plasma reactor characterized by providing the 1st and 2 
lead line member which is installed in said the 1st and 2 dielectric respectively in contact with said 
1st and 2 electrode member, and supplies the electrical and electric equipment to said 1st and 2 
electrode member, and;. 

[Claim 2] The plasma reactor according to claim 1 characterized by forming in the both ends of said 
the 1st and 2 dielectric and a gap spacer the 1st and 2 coupling hole into which said 1st and 2 lead 
line member fits respectively. 

[Claim 3] The plasma reactor according to claim 1 characterized by carrying out coating of an 
oxidation catalyst or the nitrogen-oxides reduction catalyst with a wash coat in the field in contact 
with the harmful matter of said the 1st and 2 dielectric. 

[Claim 4] The plasma reactor according to claim 1 which lengthens the residence time of harmful 
matter and is characterized by forming the concave convex for activating a plasma reaction in the 
front face of said the 1st and 2 dielectric. 

[Claim 5] Said gap spacer is a plasma reactor according to claim 1 characterized by being formed in 
said dielectric 2 to 5 times the thickness of the 1st and 2. 

[Claim 6] Said 1st and 2 electrode member is a plasma reactor according to claim 1 characterized by 
coating each of said the 1st and 2 dielectric with Ag, Cu, or an Ag-Cu alloy, and being formed in it. 
[Claim 7] Said 1st and 2 electrode member is a plasma reactor according to claim 1 characterized by 
consisting of a Cu plate of fixed thickness. 

[Claim 8] Said 1st and 2 electrode member is a plasma reactor according to claim 1 which it 
corresponds, respectively and also is characterized by for the distance between 1st and 2 electrode 
members detaching said near 2nd and 1 lead line member about 2 to 5 times, and being prepared. 
[Claim 9] Said 1st and 2 electrode member is a plasma reactor according to claim 1 characterized by 
consisting of a mesh member or a porous member. 

[Claim 1 0] Said 1 st and 2 lead line member is a plasma reactor according to claim 1 characterized by 
consisting of any one of Ag, Cu, or the Ag-Cu alloys. 

[Claim 1 1] Said 1st and 2 lead line member is a plasma reactor according to claim 1 characterized by 
being formed in an inking line. 

[Claim 12] Said 1st and 2 lead line member is a plasma reactor according to claim 1 characterized by 
carrying out bolt association at the 1st and 2 dielectric. 

[Claim 13] The plasma reactor according to claim 1 characterized by preparing a spherical metal 
network or a spherical spring in the hole of the predetermined depth formed said the shape of the 1st 
or 2nd coupling hole and the same axle of said the 1st and 2 dielectric and a gap spacer for contact 
stability with said lead line member. 

[Claim 14] (a) Phase of preparing two or more 1st tabular dielectrics, 2nd tabular dielectrics installed 
so that it might counter with said 1st dielectric, and gap spacers with which between said the 1st and 
2 dielectrics is insulated, respectively; 
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(b) Phase which forms in said the 1st and 2 dielectric and gap spacer the 1st and 2 coupling hole into 
which the 1st and 2 lead line member to which it is installed in said the 1st and 2 dielectric and gap 
spacer, and a power source is impressed fits respectively; 

(c) Phase which forms the space through which installs said the 1 st and 2 dielectric so that it may 
counter, and installs said gap spacer between them, and harmful matter passes, and forms a 1st and 2 
electrode member in each rear face of the field which counters mutually [ said the 1st and 2 
dielectric ] respectively; 

(d) The manufacture approach of the plasma reactor characterized by having the phase which fits a 
1st and 2 lead line member into said the 1st and 2 coupling hole respectively, and completes the 
plasma reactor eel of a monolayer so that said 1st and 2 electrode member may be touched 
respectively, and;. 

[Claim 15] The manufacture approach of the plasma reactor according to claim 14 which carries out 
the laminating of two or more plasma reactor eels of said monolayer, and is characterized by having 
further the phase of pouring the conductive matter into said the 1 st and 2 coupling hole. 
[Claim 16] The manufacture approach of the plasma reactor according to claim 14 characterized by 
having further the phase where coating of an oxidation catalyst or the nitrogen-oxides reduction 
catalyst is carried out with a wash coat, in the field in contact with the harmful matter of said the 1st 
and 2 dielectric. 

[Claim 17] The manufacture approach of the plasma reactor according to claim 14 which lengthens 
the residence time of harmful matter and is characterized by having further the phase which forms 
the concave convex for activating a plasma reaction in the front face in contact with the harmful 
matter of said the 1st and 2 dielectric. 

[Claim 18] Said gap spacer is the manufacture approach of the plasma reactor according to claim 14 
characterized by being formed in said dielectric 2 to 5 times the thickness of the 1st and 2. 
[Claim 1 9] Said 1 st and 2 electrode member is the manufacture approach of the plasma reactor 
according to claim 14 characterized by coating each of said the 1st and 2 dielectric with Ag, Cu, or 
an Ag-Cu alloy, and being formed in it. 

[Claim 20] Said 1st and 2 electrode member is the manufacture approach of the plasma reactor 
according to claim 14 characterized by consisting of a Cu plate of fixed thickness. 
[Claim 21] Said 1st and 2 electrode member is the manufacture approach of the plasma reactor 
according to claim 14 which it corresponds, respectively and also is characterized by for the distance 
between 1st and 2 electrode members detaching said near 2nd and 1 lead line member about 2 to 5 
times, and being formed. 

[Claim 22] Said 1st and 2 electrode member is the manufacture approach of the plasma reactor 
according to claim 14 characterized by consisting of a mesh member or a porous member. 
[Claim 23] Said 1st and 2 lead line member is the manufacture approach of the plasma reactor 
according to claim 14 characterized by consisting of any one of Ag, Cu, or the Ag-Cu alloys. 
[Claim 24] Said 1st and 2 lead line member is the manufacture approach of the plasma reactor 
according to claim 14 characterized by being formed in an inking line. 

[Claim 25] Said 1st and 2 lead line member is the manufacture approach of the plasma reactor 
according to claim 14 characterized by carrying out bolt association at the 1st and 2 dielectric. 
[Claim 26] Housing with which it is installed in the 1 side of the engine of the car with which 
exhaust gas is discharged, and exhaust gas flows the interior; It is installed in said housing. The 
plasma reactor according to claim 1 with which the plasma field in which corona discharge is formed 
is prepared, and exhaust gas flows to said plasma field; The power source of the mat installed 
between said plasma reactors and housing, and a; predetermined electrical potential difference, The 
power module which transforms the electrical potential difference of said power source into AC 
electrical potential difference of 100-1 000Hz and l-100kV, And the power supply unit equipped 
with the tension cord for outputting the changed electrical potential difference; Said housing is 
equipped. Exhaust gas reduction equipment of the car equipped with the plasma reactor 
characterized by providing the high-voltage plug which supplies the electrical potential difference 
changed from said power supply unit through said tension cord to said plasma reactor, and;. 
[Claim 27] Said power module The input section which receives the electrical potential difference 
from said power source, and the control section which generates the frequency-armature-voltage 
control signal for; corona discharge; with said control signal The function generating section which 
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changes the electrical potential difference of said power source into the sinusoidal voltage between 
100-1000Hz; with said control signal The transformer section which carries out high-pressure 
conversion of the electrical potential difference of said power source at l-100kV; exhaust gas 
reduction equipment of the car equipped with the plasma reactor according to claim 26 characterized 
by consisting of the output section which outputs the electrical potential difference by which was 
changed in said function generating section and high-pressure conversion was carried out in said 
transformer section, and;. 

[Claim 28] The external plug by which said high- voltage plug is connected with said tension cord; It 
is prepared in the pars basilaris ossis occipitalis of said external plug. The conclusion section with 
which airtightness is maintained and the 1 side of said housing is equipped so that exhaust gas may 
not leak; It is prepared in the pars basilaris ossis occipitalis of said conclusion section. The ceramic 
insulation section which prevents a spark; It is prepared in the pars basilaris ossis occipitalis of said 
ceramic insulation section. The internal plug which supplies power to a plasma reactor; exhaust gas 
reduction equipment of the car equipped with the plasma reactor according to claim 26 characterized 
by consisting of polar zone which penetrated from the external plug connected with said tension cord 
to the internal plug, and was projected on the internal plug base, and;. 

[Claim 29] Said ceramic insulation section is exhaust gas reduction equipment of the car equipped 
with the plasma reactor according to claim 28 characterized by having the dielectric strength of 1 .5 
times or more of the electrical potential difference impressed from said power supply unit in the 
range of a predetermined frequency. 

[Claim 30] Said ceramic insulation section is exhaust gas reduction equipment of the car equipped 
with the plasma reactor according to claim 28 characterized by consisting of a cylindrical shape with 
which the interior of said plasma reactor is equipped, and which has a predetermined radius. 
[Claim 31] Exhaust gas reduction equipment of the car equipped with the plasma reactor according 
to claim 28 characterized by preparing an elastic member in the polar zone of said high- voltage plug 
for contact stability with the lead line member prepared in said plasma reactor. 
[Claim 32] Said housing is exhaust gas reduction equipment of the car equipped with the plasma 
reactor according to claim 26 characterized by consisting of stainless steel of fixed thickness. 
[Claim 33] Exhaust gas reduction equipment of the car equipped with the plasma reactor according 
to claim 26 characterized by inserting the ceramic insulating member in which the alumina was 
contained in the perimeter in which said high-voltage plug is installed. 

[Claim 34] Said mat is exhaust gas reduction equipment of the car equipped with the plasma reactor 
according to claim 26 characterized by for an alumina being 90% or more and thickness being 3- 
5mm. 

[Claim 35] The thickness of each field of said mat is exhaust gas reduction equipment of the car 
equipped with the plasma reactor according to claim 26 characterized by being twice [ more than ] 
the distance between the 1st and 2 electrode members installed in the interior of said plasma reactor. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust-gas reduction equipment of the car 
improved so that the harmful matter contained in more detail in the plasma reactor which reduces 
harmful matter using a plasma reaction and its manufacture approach, and the exhaust gas 
discharged from a car by having said plasma reactor may be reduced about the exhaust gas reduction 
equipment of the car equipped with a plasma reactor, and its manufacture approach and plasma 
reactor and it may discharge. 
[0002] 

[Description of the Prior Art] As an alternative plan which attains the improvement in thermal 
efficiency which is the critical point of a gasoline engine, and fuel consumption reduction, the diesel 
power plant is recommended powerfully, and since a user's taste has also kept pace with this, the 
need is increasing rapidly. 

[0003] However, since use of a diesel power plant is continuing increasing, the discharge permissible 
level of the exhaust gas of a diesel power plant is tightened up with many advanced nations, and it 
has regulated in them so that the harmful matter discharged from a diesel power plant may be 
reduced. In connection with such regulation being gradually tightened up mainly by Europe and the 
U.S., the exhaust emission control device of a different new concept from the after-treatment 
equipment which is the existing method is demanded. 

[0004] Since the exhaust air purification system using a plasma reaction can make coincidence 
reduce NOX and particulate matter (Diesel Particulate matter) now, the exhaust air purification 
system using a plasma reaction is accepted as an important technique (for example, patent reference 
1 reference). 
[0005] 

[Patent reference 1] JP,6-106025,A (the three - 5th page, Fig. 5 [ one to ]) 
[0006] 

[Problem(s) to be Solved by the Invention] However, since possibility of changing by the spark 
(spark) (transient) is high when impressing the high voltage to a plasma reactor and using a streamer 
corona (streamer corona) reaction as an approach for making it the plasma state, the technique in 
which the streamer itself is maintained continuously is required. 

[0007] Moreover, it is reported by the current exhaust air purification system using a plasma reaction 
that the coincidence reduction effectiveness of said particulate matter and NOX is low. 
[0008] In addition, although there are various classes as a corona generator for generating current 
and the plasma, research of a utilization level is not fully done. 

[0009] And if this is applied to a car, power consumption will become excessive, and when polluted 

by the soot (soot) of an electrode, there is a trouble of corona discharge not occurring. 

[0010] It is made in order that this invention may solve the above troubles, and the purpose of this 

invention is to offer the exhaust gas reduction equipment of the car equipped with the plasma reactor 

which can prevent the transition to a spark, and its manufacture approach and plasma reactor while it 

can make coincidence reduce particulate matter and a gaseous substance and cuts down power 

consumption. 

[0011] 
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[Means for Solving the Problem] The plasma reactor of this invention for attaining the above 
purposes It is arranged in each rear face of the field which counters mutually [ said the 1st and 2 
dielectric ]. the 1st tabular dielectric and; — the 2nd tabular dielectric arranged so that it might 
counter with said 1st dielectric, and; — the gap spacer installed between the 1st and 2 dielectrics so 
that a plasma field might be formed between said the 1st and 2 dielectrics, and; — The 1st and 2 
electrode member which generates corona discharge; respectively in contact with said 1st and 2 
electrode member, it is installed in said the 1st and 2 dielectric, and is characterized by providing the 
1st and 2 lead line member which supplies the electrical and electric equipment to said 1st and 2 
electrode member, and;. And it is characterized by forming in the both ends of said the 1st and 2 
dielectric and a gap spacer the 1st and 2 coupling hole into which said 1st and 2 lead line member 
fits respectively. Moreover, while coating of an oxidation catalyst or the nitrogen-oxides reduction 
catalyst is carried out with a wash coat, the residence time of harmful matter is lengthened and it is 
characterized by forming the concave convex for activating a plasma reaction in the field in contact 
with the harmful matter of said the 1st and 2 dielectric at the front face of said the 1st and 2 
dielectric. Moreover, as for said gap spacer, it is desirable to be formed in said dielectric 2 to 5 times 
the thickness of the 1st and 2. Moreover, said 1st and 2 electrode member coats each of said the 1st 
and 2 dielectric with Ag, Cu, or an Ag-Cu alloy, and is formed in it, or can be formed from Cu plate 
of fixed thickness. Moreover, said 1st and 2 electrode member corresponds, respectively, and also it 
is [ said near 2nd and 1 lead line member ] desirable for the distance between 1st and 2 electrode 
members to detach about 2 to 5 times, and to be prepared. Moreover, as for said 1st and 2 electrode 
member, it is desirable to consist of a mesh member or a porous member. Moreover, as for said 1st 
and 2 lead line member, it is desirable to consist of any one of Ag, Cu, or the Ag-Cu alloys. 
Moreover, it may be formed in an inking line and bolt association can also be carried out by said 1st 
and 2 lead line member at the 1st and 2 dielectric. Furthermore, it is desirable to prepare a spherical 
metal network or a spherical spring in the hole of the predetermined depth formed said the shape of 
the 1st or 2nd coupling hole and the same axle of said the 1st and 2 dielectric and a gap spacer for 
contact stability with said lead line member. 

[0012] Moreover, the manufacture approach of the plasma reactor of this invention for attaining the 
above purposes (a) The 1st tabular dielectric and the 2nd tabular dielectric installed so that it might 
counter with said 1st dielectric, Between said the 1st and 2 dielectrics The gap spacer to insulate The 
phase and; which are prepared, respectively (b) The phase, and the;(c) aforementioned the 1st and 2 
dielectric which form in said the 1st and 2 dielectric and gap spacer the 1st and 2 coupling hole into 
which the 1st and 2 lead line member to which it is installed in said the 1st and 2 dielectric and gap 
spacer, and a power source is impressed fits respectively are installed so that it may counter. The 
space through which installs said gap spacer between them and harmful matter passes is formed. So 
that the phase and the;(d) aforementioned 1st and 2 electrode member which form a 1st and 2 
electrode member in each rear face of the field which counters mutually [ said the 1st and 2 
dielectric ] respectively may be touched respectively It is characterized by having the phase which 
fits a 1st and 2 lead line member into said the 1st and 2 coupling hole respectively, and completes the 
plasma reactor eel of a monolayer, and;. And the laminating of two or more plasma reactor eels of 
said monolayer is carried out, and it is characterized by having further the phase of pouring the 
conductive matter into said the 1st and 2 coupling hole. Moreover, coating of an oxidation catalyst or 
the nitrogen-oxides reduction catalyst is carried out with a wash coat, and the residence time of 
harmful matter is lengthened and it is characterized by having further the phase which forms the 
concave convex for activating a plasma reaction in the field in contact with the harmful matter of 
said the 1st and 2 dielectric at the front face in contact with the harmful matter of said the 1st and 2 
dielectric. Moreover, said gap spacer is characterized by being formed in said dielectric 2 to 5 times 
the thickness of the 1st and 2. Moreover, said 1st and 2 electrode member is characterized by coating 
each of said the 1st and 2 dielectric with Ag, Cu, or an Ag-Cu alloy, and being formed in it, or 
consisting of a Cu plate of fixed thickness. Moreover, said 1 st and 2 electrode member corresponds, 
respectively, and also is characterized by for the distance between 1st and 2 electrode members 
detaching about 2 to 5 times, and being formed with said near 2nd and 1 lead line member. 
Moreover, said 1st and 2 electrode member is characterized by consisting of a mesh member or a 
porous member. Moreover, said 1st and 2 lead line member is characterized by consisting of any one 
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of Ag, Cu, or the Ag-Cu alloys. Moreover, said 1st and 2 lead line member is formed in an inking 
line, or is characterized by carrying out bolt association at the 1st and 2 dielectric. 
[0013] Furthermore, the exhaust gas reduction equipment of the car equipped with the plasma 
reactor of this invention for attaining the above purposes Housing with which it is installed in the 1 
side of the engine of the car with which exhaust gas is discharged, and exhaust gas flows the interior; 
It is installed in said housing. The plasma reactor according to claim 1 with which the plasma field in 
which corona discharge is formed is prepared, and exhaust gas flows to said plasma field; The power 
source of the mat installed between said plasma reactors and housing, and a; predetermined electrical 
potential difference, The power module which transforms the electrical potential difference of said 
power source into AC electrical potential difference of 100-1 000Hz and l-100kV, And the power 
supply unit equipped with the tension cord for outputting the changed electrical potential difference; 
said housing is equipped and it is characterized by providing the high- voltage plug which supplies 
the electrical potential difference changed from said power supply unit through said tension cord to 
said plasma reactor, and;. And said power module The input section which receives the electrical 
potential difference from said power source, and the control section which generates the frequency- 
armature-voltage control signal for; corona discharge; with said control signal The function 
generating section which changes the electrical potential difference of said power source into the 
sinusoidal voltage between 100-1000Hz; with said control signal The transformer section which 
carries out high-pressure conversion of the electrical potential difference of said power source at 1- 
lOOkV; it consists of the output sections and; which output the electrical potential difference by 
which was changed in said fimction generating section and high-pressure conversion was carried out 
in said transformer section. Moreover, the external plug by which said high-voltage plug is 
connected with said tension cord; It is prepared in the pars basilaris ossis occipitalis of said external 
plug. The conclusion section with which airtightness is maintained and the 1 side of said housing is 
equipped so that exhaust gas may not leak; It is prepared in the pars basilaris ossis occipitalis of said 
conclusion section. The internal plug which is prepared in the pars basilaris ossis occipitalis of the 
ceramic insulation section which prevents a spark, and the; aforementioned ceramic insulation 
section, and supplies power to a plasma reactor; it consists of the polar zone and; which penetrated 
from the external plug connected with said tension cord to the internal plug, and were projected on 
the internal plug base. Moreover, said ceramic insulation section is characterized by having the 
dielectric strength of 1.5 times or more of the electrical potential difference impressed from said 
power supply unit in the range of a predetermined frequency. Moreover, as for said ceramic 
insulation section, it is desirable to consist of a cylindrical shape with which the interior of said 
plasma reactor is equipped and which has a predetermined radius. Moreover, it is desirable to 
prepare an elastic member in the polar zone of said high- voltage plug for contact stability with the 
lead line member prepared in said plasma reactor. Moreover, said housing is characterized by 
consisting of stainless steel of fixed thickness. Moreover, it is desirable to insert the ceramic 
insulating member in which the alumina was contained in the perimeter in which said high- voltage 
plug is installed. Moreover, an alumina is 90% or more and, as for said mat, it is desirable for 
thickness to be 3 -5mm. Furthermore, as for the thickness of each field of said mat, it is desirable that 
it is twice [ more than ] the distance between the 1st and 2 electrode members installed in the interior 
of said plasma reactor. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained to a detail based on a drawing. The plasma reactor by the gestalt of operation of this 
invention The 2nd tabular dielectric 22 installed so that it might counter with the 1 st tabular 
dielectric 21 and the 1st dielectric 21, as shown in drawing 1 and 2, The gap spacer 23 installed 
among the 1st and 2 dielectrics 21 and 22 so that a plasma field (P) might be formed among the 1st 
and 2 dielectrics 21 and 22 (gap spacer), In order to generate corona discharge in the plasma field (P) 
of the 1st and 2 dielectrics 21 and 22, The 1st and 2 electrode members 24 and 25 arranged in each 
rear face of the field where the 1st and 2 dielectrics 21 and 22 counter mutually, In order to supply 
the electrical and electric equipment to the 1st and 2 electrode members 24 and 25, it consists of 1st 
and 2 lead line members 261 and 262 installed in the 1st and 2 dielectrics 21 and 22 respectively in 
contact with the 1st and 2 electrode members 24 and 25. 
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[0015] Thus, the laminating of two or more plasma reactor eels (cell) of the constituted monolayer is 
carried out, and the plasma reactor 20 of a multilayer eel is formed. 

[0016] The 1st and 2 coupling holes 271 and 272 which the 1st and 2 lead line members 261 and 262 
combine (fit-in) are formed in the 1st and 2 dielectrics 21 and 22 of the plasma reactor 20 constituted 
as mentioned above, and the right-and-left both sides of the gap spacer 23. 

[0017] Moreover, coating of an oxidation catalyst or the nitrogen-oxides reduction catalyst is carried 
out with a wash coat, and while lengthening the residence time of harmful matter, the concave 
convex (E) for activating a plasma reaction and (embossing) are formed in the front face of the 1st 
and 2 dielectrics 21 and 22 in the field in contact with the harmful matter (or exhaust gas) of said the 
1st and 2 dielectrics 21 and 22. 

[0018] And the gap spacer 23 is formed in the thickness "d" of the 1st and 2 dielectrics 21 and 22 2 
to 5 times the thickness of each in order to prevent the spark of the 2nd lead line member 262 and the 
1st electrode member 24, and the spark of the 1st lead line member 261 and the 2nd electrode 
member 25. 

[0019] Therefore, the distance between the plasma reactor eel (cell) of each monolayer and the 1st 
and 2 electrode members 24 and 25 becomes 4 or more times of the thickness of the 1st and 2 
dielectrics 21 and 22. 

[0020] As for the electrode members 24 and 25, it is desirable to coat with Ag, Cu, or an Ag-Cu 
alloy each rear face of the field where the 1st and 2 dielectrics 21 and 22 counter mutually, and to be 
formed in it, and it is also possible to be formed from Cu plate as a gestalt of other operations. 
[0021] Above, the basis which formed said gap spacer 23 in the dielectrics 21 and 22 2 to 5 times the 
thickness of the 1st and 2 is as follows. The aforementioned numerical limitation is experimentally 
obtained as what enables reduction in power consumption with prevention of a spark. 
[0022] It is limited in order to optimize the function of the former of the function of a gap spacer 23 
called prevention of the spark between the more detailed 2nd and 1 electrode members 25 and 24 
which correspond, respectively with maintenance of a distance suitable [ said thickness / between the 
1st and 2 electrode member 24 and 25 ], and the 1st and 2 lead line members 261 and 262. 
[0023] In order to prevent the possibility of the transition to a spark, it corresponds, respectively, and 
also in the near 2nd and 1 lead line members 262 and 261, the distance between the electrode 
member 24 and 25 detaches about 2 to 5 times, and each of the 1st and 2 electrode members 24 and 
25 is prepared. 

[0024] By making it a square mesh (mesh) member or a square porous (porous) member, the 1st and 
2 electrode members 24 and 25 aim at descent of starting potential at the time of electrical-potential- 
difference impression, can raise the reinforcement of corona discharge and can attain activation of a 
plasma reaction. 

[0025] Above, it corresponds with the 1st and 2 electrode members 24 and 25, respectively, and also 
spacing between the near 2nd and 1 lead line members 262 and 261 is data obtained from the 
experiment for preventing the possibility of the transition to the above mentioned spark. 
[0026] And the 1st and 2 lead line members 261 and 262 can be combined with the coupling holes 
271 and 272 which are formed in an inking line (inking line) for any one material of Ag, Cu, or the 
Ag-Cu alloy, or correspond by bolt association, respectively. 

[0027] On the other hand, as shown in drawing 1 (a), the spherical metal network (wire mesh) 281 is 

formed in the hole (it penetrated) 29 of the predetermined depth formed in the gap spacer 23 the 1st 

coupling hole 271 and in the shape of the same axle for contact stability with the 1st lead line 

member 261 with the polar zone 45 of the high- voltage plug 40 mentioned later. 

[0028] Moreover, as a gestalt of other operations, as shown in drawing 1 (b), the elastic members 

282, such as a spring, are installed in the polar zone 45 (inside of a hole 29) of the high- voltage plug 

40 later mentioned for contact stability with the 1st lead line member 261. That is, the high voltage is 

impressed to the 1st lead line member 261, and the 2nd lead line member 262 is grounded. 

[0029] If the high voltage is impressed from the exterior through the 1st lead line member 261, as for 

the plasma reactor 20 by the gestalt of operation of this invention constituted as mentioned above, 

corona discharge will be formed in a plasma field (P). 

[0030] Thus, since the formed corona has the high energy of the electron which exists in this corona, 
it collides with the oxygen in exhaust gas, nitrogen, a steam, etc., and forms various kinds of 
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radicals. Thus, the formed radical removes harmful matter by reacting with harmful matter and being 
changed into other matter. 

[0031] Next, the manufacture approach of the plasma reactor by the gestalt of operation of this 
invention is explained respectively with reference to drawing 1 thru/or 3. First, two or more 1st 
tabular dielectrics 21, 2nd tabular dielectrics 22 installed so that it may counter with the 1st dielectric 
21, and gap spacers 23 for insulating between the 1st and 2 dielectrics 21 and 22 are prepared, 
respectively (phase SI 10). 

[0032] Next, the 1st and 2 coupling holes 271 and 272 which fit in respectively the 1st and 2 lead 
line members 261 and 262 by which it is installed in the 1st and 2 dielectrics 21 and 22 and the gap 
spacer 23, and an electrical potential difference is impressed to a plasma reactor are formed in the 1st 
and 2 dielectrics 21 and 22 and the gap spacer 23 (phase S120). 

[0033] On the other hand, since the 1st and 2 coupling holes 271 and 272 are formed in the gap 
spacer 23 which is the 1st and 2 dielectrics 21 and 22 and insulator which are a dielectric which has 
insulation, insulation is excellent. 

[0034] And the 1st and 2 dielectrics 21 and 22 are installed so that it may counter, the gap spacer 23 
is installed between them, the space through which harmful matter passes, i.e., a plasma field, (P) is 
formed, and the 1 st and 2 electrode members 24 and 25 are respectively arranged in each rear face of 
the field where the 1st and 2 dielectrics 21 and 22 counter mutually (phase SI 30). 
[0035] Moreover, the 1st and 2 lead line members 261 and 262 are respectively fitted in the 1st and 2 
coupling holes 271 and 272, and the plasma reactor eel (Cell) of a monolayer is completed so that it 
may be installed respectively in contact with the 1st and 2 electrode members 24 and 25 (phase 
S140). 

[0036] And the laminating of two or more plasma reactor eels of said monolayer is carried out, the 
multilayer plasma reactor 20 is formed, and the conductive matter (not shown) is poured into each of 
the 1st and 2 coupling holes 271 and 272 with the 1st and 2 lead line members 261 and 262 so that 
an electrical potential difference may be impressed to the 1st and 2 electrode members 24 and 25 
(phase SI 50). 

[0037] At this time, the laminating of the monolayer plasma reactor eel by which a laminating is 
carried out is carried out so that it may be located in the direction where the same 1st and 2 electrode 
members 24 and 25 are the same. 

[0038] Thus, housing 30 is equipped with the manufactured multilayer plasma reactor 20 as shown 
in drawing 4 mentioned later. 

[0039] While coating an oxidation catalyst or a nitrogen-oxides reduction catalyst with a wash coat, 
as shown in drawing 1 , the residence time of harmful matter is lengthened and the concave convex 
for activating a plasma reaction is formed in the field in contact with the harmful matter of the 1st 
and 2 dielectrics 21 and 22. 

[0040] And the gap spacer 23 is formed in the dielectrics 21 and 22 2 to 5 times the thickness of the 
1st and 2 with the 1st and 2 lead line members 261 and 262 for prevention of a spark with the 2nd 
and 1 electrode members 25 and 24, respectively. 

[0041] As for the 1 st and 2 electrode members 24 and 25, it is desirable to coat with Ag, Cu, or an 
Ag-Cu alloy each rear face of the field where the 1st and 2 dielectrics 21 and 22 counter mutually, 
and to be respectively formed in it, and they may be formed by Cu plate as a gestalt of other 
operations. 

[0042] In order to prevent the possibility of the transition to a spark, it corresponds, respectively, and 
also in the near 2nd and 1 lead line members 262 and 261, the distance between the 1st and 2 
electrode member 24 and 25 detaches about 2 to 5 times, and each of the 1st and 2 electrode 
members 24 and 25 is installed. 

[0043] By forming by a square mesh member or a square porous member, the 1st and 2 electrode 
members 24 and 25 aim at descent of starting potential at the time of power-source impression, raise 
the reinforcement of corona discharge and attain activation of a plasma reaction. 
[0044] The basis of the numerical limitation in the manufacture approach of the above plasma 
reactors 20 is the same as that of the basis explaining the configuration of the plasma reactor 20 
mentioned above. 

[0045] And the 1st and 2 lead line members 261 and 262 are combined with the coupling holes 271 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 6/6/2006 



JP,2003-286829,A [DETAILED DESCRIPTION] 



Page 6 of 9 



and 272 which are formed in an inking line with any one material of Ag, Cu, or the Ag-Cu alloy, or 
correspond respectively by bolt association. 

[0046] On the other hand, a reinforcing agent and an insulating material are additionally installed in 
the field of the 1st and 2 dielectrics 21 and 22 in which the 1st and 2 electrode members 24 and 25 
are installed or formed. Installation at this time is performed by the usual adhesion. 
[0047] The configuration of the exhaust gas reduction equipment of the car equipped with the 
plasma reactor manufactured as mentioned above is shown in drawing 4 . 

[0048] First, as shown in drawing 4 , the exhaust gas reduction equipment of the car equipped with 
the plasma reactor by this invention is installed in the back end 1 side of the pumping system with 
which the engine of the car which uses a gasoline or a diesel as a fuel was equipped, is for reducing 
the harmful matter exhausted from this pumping system, for example, particulate matter, NOX, and 
unburnt hydrocarbon (HC) using the corona discharge by the high voltage, and explains that 
configuration in full detail below. 

[0049] The exhaust gas reduction equipment of the car equipped with the plasma reactor by the 
gestalt of operation of this invention It is installed in the housing 30 which consists of a 
predetermined electrical conductivity metal, and housing 30. The plasma reactor 20 which has 
drawing 1 which the exhaust gas of a car flows [ drawing 1 ] to the plasma field (P) in which corona 
discharge is formed, and reduces the harmful matter in exhaust gas, and the configuration of 2, and 
was manufactured by the approach by the flow chart of drawing 3 , So that the mat 50 for being 
installed between the plasma reactor 20 and housing 30, and protecting a plasma reactor and the 
corona discharge for generating a plasma reaction may be formed In order to supply stably the high 
voltage which was located between the power supply unit 10 which impresses the high voltage to the 
plasma reactor 20, and a power supply unit 10 and the plasma reactor 20, and was generated with the 
power supply unit 10 to the plasma reactor 20 It consists of at least one or more high- voltage plugs 
40 installed on housing 30 so that a spark with housing 30 might be prevented. 
[0050] The configuration of the power supply unit 10 of drawing 4 is shown to drawing 5 by the 
block diagram. 

[0051] The power source 1 1 which a power supply unit 10 makes generate a predetermined electrical 
potential difference as shown in drawing 5 , The power module 120 which connection installation is 
carried out at a power source 11, and carries out high-pressure conversion and supplies the electrical 
potential difference of a power source 1 1 to AC electrical potential difference of 100-1000Hz and 1- 
lOOkV at the plasma reactor 20, It connects with the power module 120 and the high- voltage plug 
40, and consists of tension cords 13 which supply said sinusoidal high voltage by which high- 
pressure conversion was carried out to the plasma reactor 20. 

[0052] A power source 1 1 consists of the primary AC dynamos and secondary AC dynamos which 
are made to generate AC electrical potential difference of the dc-battery of the car which generates 
DC electrical potential difference of 12V or 24V, or a predetermined bolt. 

[0053] And the input section 121 in which the power module 120 receives the electrical potential 
difference from a power source 11, For example, the control section 122 which receives a signal 
from the electronic control unit (ECU) 14 which consists of a computer which it had so that it might 
control in response to a signal from each sensor of a car, and controls a corona discharge electrical 
potential difference, The function generating section 123 changed into the sinusoidal function 
between 100-1000Hz selected by the control section 122, The transformer section 124 which carries 
out high-pressure conversion, and the output section 125 which supplies said sinusoidal high voltage 
by which high-pressure conversion was carried out at the plasma reactor 20 are consisted of by 1- 
lOOkV selected by the control section 122. 

[0054] On the other hand, although not shown in a drawing, the input section 121 can be separately 
equipped with a filter (filter) so that suitable AC electrical potential difference can be received fixed. 

[0055] And the configuration of the high-voltage plug 40 of drawing 4 is shown more in the detail at 
drawing 6 . 

[0056] The high- voltage plug 40 applied to the exhaust gas reduction equipment of the car equipped 
with the plasma reactor by this invention The external plug 41 directly connected with the tension 
cord 13 of a power supply unit 10 as shown in drawing 6 , The conclusion section 42 with which it is 
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prepared in the pars basilaris ossis occipitalis of the external plug 41, airtightness is maintained so 
that exhaust gas may not leak, and the 1 side of said housing 30 is equipped (for example, prepared 
so that it could conclude by a bolt method etc.), The ceramic insulation section 43 which is prepared 
in the pars basilaris ossis occipitalis of the conclusion section 42, and prevents a spark, It is prepared 
in the pars basilaris ossis occipitalis of the ceramic insulation section 43, it penetrates from die 
internal plug 44 which transmits the high voltage stabilized in the plasma reactor 20, and the external 
plug 41 connected with a tension cord 13 to the internal plug 44, and consists of polar zone 45 
projected on internal plug 44 base. 

[0057] And the conclusion with a tension cord 13 and the external plug 41 of the high-voltage plug 
40 is the same as that of the conclusion method of a general spark plug and a general high tension 
cord, and the conclusion hole 325 of housing 30 is formed in a female screw, it forms the conclusion 
section 42 of the high- voltage plug 40 in a male screw, and the conclusion section 42 performs 
conclusion with housing 30 and the high- voltage plug 40. It cannot be overemphasized that these 
thread parts are designed so that it may be suitable for an airtight and durability. 
[0058] Moreover, the ceramic insulation section 43 is insulated by insulating ceramics, such as an 
alumina (aluminum 203) which has dielectric strength in the 1.5 to 3.5 times as much range as the 
electrical potential difference impressed with the power supply unit 10, and the impressed range of a 
frequency. 

[0059] The basis of the numerical limitation in explanation of said ceramic insulation section is as 
follows. Although AC electrical potential difference is generally expressed as rated voltage and the 
maximum electrical potential difference, it usually has the about 1 .4 times [ of rated voltage ] 
maximum electrical potential difference. 

[0060] Therefore, it is the value set up so that it might have dielectric strength in consideration of the 
case where one 1.5 to 3.5 times the maximum electrical potential difference of applied voltage is 
impressed. 

[0061] Moreover, in order to minimize the effect of the frequency drift at the time of initial starting 
of a power supply unit 10, and the car electronic instrument on others by frequency generating in 
consideration of the range of the error of a power source 11, said value is chosen suitably and 
limited. 

[0062] Moreover, the ceramic insulation section 43 consists of a cylindrical shape which has a fixed 
radius, in order to equip the plasma reactor 20 interior and to prevent the transition to a spark. 
[0063] In order to maximize dielectric strength, the ceramic insulating member beyond alumina 90% 
is inserted in the perimeter in which the high-voltage plug 40 is installed. The high : voltage plug 40 
does not have the touch-down section, but the role which transmits an electrical potential difference 
to the 1st lead line member 261 is played. 

[0064] And housing 30 consists of free passage members 311 and 312 by which it is installed in a 
posterior part, and exhaust gas is flowed and discharged, and can members 321 and 322 which are 
installed in the upper part and the pars basilaris ossis occipitalis of the multilayer plasma reactor 20, 
and contain the plasma reactor 20 before the multilayer plasma reactor 20. Especially, the conclusion 
hole 325 in which the high-voltage plug 40 is installed is formed in the upside can member 32. 
Although the structure of such housing 30 consists of stainless steel equipped with corrosion 
resistance and endurance, it is not limited to this. 

[0065] While a mat 50 prevents damage on the plasma reactor 20, the insulating material beyond 
alumina 90% is used so that the insulation between the plasma reactor 20 and housing 30 may 
certainly be secured. Moreover, thickness is set as about 3 -5mm so that it may be equipped with a 
mat 50 correctly [ the plasma reactor 20 ] in housing 30. 

[0066] Since insulation is certainly secured, the thickness of each field of a mat 50 is calculated the 
more than twice of the distance between the 1st and 2 electrode member 24 installed in the plasma 
reactor 20 interior, and 25. 

[0067] On the other hand, sequential installation of an earth electrode and the ceramic electric 
insulating plate is carried out in the best / the lowest side of the plasma reactor 20 so that the spark 
transition to housing 30 may be prevented. 

[0068] An operation of the exhaust gas reduction equipment of the car which equipped below with 
the plasma reactor by this invention which has the configuration mentioned above is explained. 
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[0069] A power source is supplied to the plasma reactor 20 which is the dielectric obstruction mold 
of a multilayer eel, and the exhaust gas reduction equipment of the car equipped with the plasma 
reactor by the gestalt of operation of this invention performs the operation which reduces the harmful 
matter in exhaust gas using the corona discharge by the high voltage, as shown in drawing 4 . 
[0070] If it explains more concretely, the power module 120 of the power supply unit 10 for 
generating corona discharge will receive an electrical potential difference from a power source 11, 
and will control it by the throttle opening sensor (TPS:Throttle Position Sensor) transmitted from 
ECU14, the engine speed (RPM: Revolution Per Minute), and the electronics control power- steering 
(EPS:Electroniccontrol Power Steering) signal on a suitable corona discharge electrical potential 
difference. 

[0071] And the function generating section 123 is changed into the sinusoidal function between 100- 
1,000Hz which selected the electrical potential difference from a power source 1 1 by the control 
section 122, and the transformer section 124 carries out high-pressure conversion at l-100kV which 
set up this electrical potential difference by the control section 122. The output section 125 supplies 
a high-pressure sinusoidal voltage to the plasma reactor 20. Moreover, in ECU14 of a car, TPS, 
RPM, and the EPS signal of a car engine are received from the control section 122 of the power 
module 120, and a signal is transmitted to the function generating section 123 and the transformer 
section 124 so that it can change into the frequency and high voltage which had said electrical 
potential difference set up. 

[0072] Thus, the sinusoidal high voltage is supplied to the plasma reactor 20 using the high- voltage 
tension cord 13 with which even housing 30 was connected, and AC electrical potential difference 
by which high-pressure conversion was carried out forms the corona discharge for generating a 
plasma reaction. 

[0073] The 1st and 2 lead line members 261 and 262 supply the electrical potential difference 
stabilized in the 1st and 2 electrode members 24 and 25 which penetrated the 1st coupling hole 271 
formed in the 1st and 2 dielectrics 21 and 22 and the gap spacer 23, were installed, and were 
respectively installed in the 1st and 2 dielectrics 21 and 22. 

[0074] Moreover, the 1st and 2 electrode members 24 and 25 are formed in the coating material, the 
plate, the mesh, or the porous gestalt of square structure, if the electrical potential difference of the 
same power source is impressed, they will aim at descent of corona starting voltage, raise the 
reinforcement of corona discharge and attain activation of a plasma reaction. 

[0075] And the gap spacer 23 forms space so that exhaust gas can be passed. This space corresponds 
with the 1st and 2 lead line members 261 and 262, respectively, and also has the function to prevent 
a spark with the near 2nd and 1 electrode members 25 and 24. 

[0076] Moreover, nitrogen oxides (NOX) can be reduced for the increment in the carbon monoxide 
(CO) by the plasma reaction with ****** by coating with an oxidation catalyst or a nitrogen-oxides 
reduction catalyst the field where the exhaust gas of the 1st and 2 dielectrics 21 and 22 flows with a 
wash coat. Furthermore, by forming the concave convex E in the field where the exhaust gas of the 
1st and 2 dielectrics 21 and 22 flows, the residence time of exhaust gas is lengthened and a plasma 
reaction is activated. 

[0077] Housing 30 is for protecting a car from external-environment conditions, when a car is made 
to equip with the plasma reactor 20. The ceramic mat 50 installed between housing 30 and the 
plasma reactor 20 prevents the spark between housing 30 and the plasma reactor 20 while protecting 
the plasma reactor 20 from vibration. 
[0078] 

[Effect of the Invention] As explained above, the exhaust gas reduction equipment of the car 
equipped with the plasma reactor by the gestalt of operation of this invention has the following 
outstanding effectiveness. The exhaust gas reduction equipment of the car equipped with the plasma 
reactor of this invention can remove particulate matter and a gaseous substance by independent use. 
Furthermore, harmful matter can be reduced much more effectively by adhering a filter and a 
catalyst before and after this equipment. 

[0079] Moreover, while being able to make coincidence reduce particulate matter and a gaseous 
substance by using the corona discharge by the electrical potential difference as mentioned above 
according to the gestalt of operation of this invention, since it is possible to impress low power, 
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power consumption can be reduced. 

[0080] Furthermore, while being able to prevent the transition to a spark by preparing a ceramic mat 
and housing, the endurance of a mat and equipment can be raised. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view having shown the configuration of the plasma reactor according 
[ (a) ] to the gestalt of 1 operation of this invention and (b) are the sectional views having shown the 
configuration of the plasma reactor by the gestalt of other operations of this invention. 
[Drawing 2] It is the partial cross-section perspective view having shown the principal part of the 
plasma reactor eel of one layer of the plasma reactor of drawing 1 (a). 

[Drawing 3] It is the flow chart which showed the manufacture approach of the plasma reactor by 
this invention one by one. 

[Drawing 4] It is the decomposition perspective view having shown the configuration of the exhaust 
gas reduction equipment of the car equipped with the plasma reactor by this invention. 
[Drawing 5] It is the block diagram having shown the configuration of the power supply unit of 
drawing 4 . 

[Drawing 6] It is the side elevation having shown the configuration of the high- voltage plug of 
drawing 4 in the detail more. 
[Description of Notations] 

1 0 Power Supply Unit 

1 1 Power Source 

13 Tension Cord 

14 Electronic Control Unit (ECU) 

20 Plasma Reactor 

21 1st Dielectric 

22 2nd Dielectric 

23 Gap Spacer 

24 1st Electrode Member 

25 2nd Electrode Member 

29 Hole 

30 Housing 

32,321,322 Can member 

40 High- Voltage Plug 

41 External Plug 

42 Conclusion Section 

43 Ceramic Insulation Section 

44 Internal Plug 

45 Polar Zone 
50 Mat 

120 Power Module 

122 Control Section 

123 Function Generating Section 

124 Transformer Section 

125 Output Section 

261 1st Lead Line Member 

262 2nd Lead Line Member 
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271 1st Coupling Hole 

272 2nd Coupling Hole 

281 Metal Network 

282 Elastic Member 

311 312 Free passage member 
325 Conclusion Hole 
E Concave convex 
P Plasma field 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
(a) 




[Drawing 3] 
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$:ftX«iS#EPfln$ft.g>SS 1 . 2 U - H 9-f 

2i^*-/H*:BufBJfSl. 2i8qSfck 
»r^- 9-k fc:»jjW*R»k ; 

(c) suiefll. 2Mttfc*Wrt-4J:3fc:R«U * 

k ; 

(d) flirfEm. 2vmtmk*«#t&*nzmi. 

2 U - H 7 ^a5S Sr liffiBJfS 1 . 2 {ft 
-^LTmil^r^Xv^jaSS-t^Sr^-rsgpgk ; * 
*f"*£ k $:#1Stk-rsr7X^^JSESg^igjt^. 

C»^15 3 HulB^wr^XvRfBgg-tr^^a^ 

ffl««t. mmi. 2*s^*-;w=fis#tt*K*aEA 
*a»* ^ ^tc^-r s £ k ^#s.k-rs»^ 1 4 tc 

[HWSS16 3 BUlBSSl. 2Mft*C0*W!f^!l«kJgfi!l! 

is*.a-bkmza-T4>>?isii&fflgZZ$>iz1i-? 

&zkzmmk-t&mmii 4tciB«or7Xvsiss 

1 7 3 mriBH i , 2mmw<r>^m^mkim 
^zmmizit^ *»!H!iKc7)jf@i^ra&*< 7*7x7 

*f i»£k*!Rfmk-t.g»»*«l 4K!B»ior7Xv£: 
[ 1 8 3 BfllB^f + y r^-lNi, MIBSI 1 . 

2 mmtiw 2 — 5 fg^ff s fcjgjft § *i § z k * mm k -r 
4cia»cor5X-7s:^£OMjt^ffi. 

[HI*31 1 9 3 mrlBSI 1 , 2«&flStt(±, milfiSI 1 . 
2lS«*<7)#^(CAg. Cu. XIJAg-Cu^3 
-T- tih £ k Sr KB k "T 4 If 3^ 1 4 

[«*«2 o 3 Miss? i . 2nmnm±. -fenmz 

<nc uWMfi^htchZ k *WfSk -r 1 4 tie® 

[it*3S2i3 huIbisu 2«sam(i s -efi-ew 

m-f 4«<7)Htr!BMI 2 » 1 y — K 9 -f k 1 N 
2 HffigPttlSkOgggicT) 2-5 fSS«HI UT»JSS fth £ 

k *wai: -t*awwj 1 4 wsttor 5Xv«gwo« 
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ttX.\t&U&Btt*t>*:& Z k fc-rSflWSB 1 4 

tit^«23] mBffl. 2U-K9-f ^tftttt, A 
g> Cu> Xt±Ag-Cu£&covvffta»— oa»£>$:.& 
£ k tWRk-rsilSSB 1 4 KK«e>X?XvKjK»£0 

[SWBH2 4] mem. 2 y-K9-f>*tni. 4 
>x54 isizM&ztLZ z t zsmt -r&m&i 1 

c m$3 2 6 ] w%#x#m ms mw«?5x * 
xVXk ; wK/N^y^rtfcRBSiu 3Dttw# 

»*S#i47-5Xv««*«Rtt4»^ «HBX9X"e«« 

fc ; mErjx^Rfc&t^isyrtcDmzm&ztL 

tz^vhb ; JWE«>«fftf>«SU msimmonm* 1 0 
0-lOOOHz, 1 — 1 0 OkVtfOACmfftC^f 

I ffiZtm 2 7 ] MB/tp-^ 5>a-jH±. 
flMWfc J: OMISmji^mEESr 100~lOOOHz^) 

iaoiEaa«Efc:a»'^*H»«4«i: ; meMM* 

fc<fc 9 HiriB*i!gc7)SE^ 1 ~ 1 0 0 k v ^aa^-r^. 

s*i*ifc*w»k-f4ifta»5i2 6t=ae««r9XvR 

[ f»#JS 2 8 ] mlB®mffiX7 Xte. 
MIBt-V^ 3 HlC3^$fl 1.^7*5 Xk ; gfrfB 

Rut*-**? $ >y ?*&fg£Bk : mifa-b9 5 v^m^Bco 
J£*fc8W*&*u X5XvRiE»fc«**«|&rirt» 
7*5 Xfc ; HtFlBT^^a >-3-H^a^S$ix^^g5r7 
flgffX? X £ TSil LT l*iaPX7 Xilcffifc§igtti L 

fc«ff»fc ; frtmmztiz zbztmb-t z>m&2 
mm. 



5 fgULLtf>«£f*iSWj * Itt h Z k £&8 k f -Sft^iB 2 

[ nr^Q 3 0 ] B?!B-b ffcliSSli . huIBX^X 
£>&&£ k Siz^M^VyX^K 

m&zmz. temm<vmf5.y(fxm®&m.. 
i»scn3 i ] muryx^Km^izm^^tih v- 

fn&fcmzimimtfimiibti&zb &#f8k-rs 
it^3S2 8 i,zim<o77x^m5&zffiztimMcr>m%, 
xxmmw.. 

mimi 2 ] mi^ : J>m. -^m-zcoxt- 
yuxx^—fofrttZc zzbzmkb-t &m%TM2 6 iz 
tm^jx^w&&zffittzMm<m%#xmm 
s. 

£ k £!|#fgk-r&i1t:£JS2 6 fcfB«(7)X7X-7SJEtl2r 

«i tzimnmiiufxmmiw.. 

CIS^3 4] IwlB^-yMi. T)V*1-ifi9 0%W± 
®$#3~5mmT'&£C:k£#mk-?-&!it3< 

xvs^si*isptisa$ix^i. 2«®gs«raosgjsi 

O 2 fglJUiT'fe ^ £ k 5:4*^ k ■§» 2 6 teEtt<»5 

T-^xvKjsEs^ftii. Kimcwttt'xmmw.. 

[00 0 1} 

v*cowMirmby-7X^&^zffittmmcom%tf 
ximmmkizmi.. XK>mL<^. T^x^^mim 
mtx^mmmi&^^^yyx^Rm^Rx/^com 
mxmb, mzy'yx-vRB&zffiz.&zbizxyimm 
&m&i$ir&&fitfxft£&*ixx^?>&mmz{Si 
m^xmm-t&x o izam^ti^^m^sm^xms, 

[0002] 

l*]±kM«®^k^ji«-ri>«ISkLT. x^-- 

yisyamtn,zw&tiTtiK>. #mm<w!mi>*t:z. 
mzimz: ttx^z, zbfrt?. zcommtfmmztmn 

[0003] bZb-hK -r 4-*£)\>3uyi>y<r>ffl%tfm 
JnLttftTV^fcft, g-KcOfmrnX'tZy-' 4 — fe';Ux> 
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[0004] mmt. Tyx-7Rmzmm Lfzm^-ft 

yXf Ai<NOXi:i?-tiI (Diesel Par 
ticulate matter) fc£lRjB#t£ifi5M$1i" 

strain #83 > . 

[0005] 

mtwam] !tt W¥6-i 0602 (m3- 

[0006] 

£r&*tf>^;fri£fc LX. r^XtrraSS^emE^Ep 
IUXhiJ-V-3Df (streamer cor 
o n a ) £J££ffll^*§£\ .X^-? (spark)t 
^(transient) -TS nftgtt^V >C0T\ * 

[ o o o 7 ] &tz. 77 x~?%.mzmm Lfzm&<o%m 

[0 0 08] Srfc. TyX^ZfttkZit&titbco 
[0 0 09] -rUT, iit2r«Mt3Sffl-r-Si:«^m9 

o „ h (soot)(cto^ 

[ooio] *%m±mw>£ d%?<m&*m®.-?hK 

MzKZtvtz^VX'&^X , *^coaWJi. 
rmZM^-ftbhlz. XJ*-9'\(r>W&Z®±-?&Z 

biwm%Tyx^Km&Rvzcom3ij>mt77X~? 
Rm&zffittcmmnm&tfximmwb zmm^zz 

blzhh, 
[00 11] 

•t& tz#>(D*?&R<o77X-?Kmmi. mk<r>m i im 
fob ; itrfsm i mmwb ttfa-tz «t a tgais^ix^^ 

(Ol2M*k ; WK*1. 2^«#orafcr5X^ 
m { B&.H tit i 3 fc» 1 . 2 t^ftcoRafctSfiS ix*: 

1. 2ma5*ffc ;tMEJSl, 2^ffiS&#fc#*fgLT 

iwasi. 28w»fc:a«$jh., iwe»i» 2 maw 

t^f> -x rx^- tf-OFsJigBfcli. Itfffim 1 , 2 0 - K 



tt&ZbZimb-tZ. tit. WB*1, 2»rett«o:fir 

*7xj3- h fcfttcn—f -f ^X$*i£ b b 

i$IU£*< U X7XvKJC$-?gtt-ftr«»7ta6c0iaflB 

^— „ mSSt 1 , 2 2 ~ 5 fg<7)l¥ £ fcjgjfc 

3*i*£fcjWH4U^ 4fc. KSEflSl. 2S®SB# 
«is mifBmi. 2Bmff^>#«CAs. Cu, X&Ag 

(0«$OCu«#*^^-rSCli:*<-C#4. 4fc. b? 

ism. 2«m^*}(i. *<i«i«jei-&ffl«<oi!nE» 
2, ly-H^-f^fWfkttiii. 2«a»mmoKii 

«tt*»fe«r*ifcjwa4u^ mmi. 2u- 

2»-Y s 74>mt\t. 4>*>7<74>lizWtf&ixX 
t>£<. HI, 2BW#fc^MS*S*L4Ci:«>^riB 

OfcAfc. Mffimi. 2i^^S^^-yX^^— 9"^ 

lifted i x»i* 2 ^^-^a 3imtM§iifcf5e 

[0012] ifv:, mfBOi d&@ft£^j£-rs*:tf>co 
*»^T9XvRB«««3Kfrffili. ( a ) WL^W, 

i i^mt . mnem 1 wmtbttm-z x o izmmzti 
fc«tt<o*2B»*fc, mem, 2RVffc^>mfriGi» 
•rs^^ -y r^— ?b**ti?irmt®mm- &&m 

b ; ( b ) fftstn 1 . 2mmftb 77X^-tt 

^❖^ae^^iBi. 2Hr^*-^*tmE«i. 2 em 
mi. 2 sims:Mr6)-rs <t a hrkUs -e-oiafciMB 

»«U 1WE»1» 2«««E«0SV%K»l*|-*-4ffl«4« 

ift=asi. 2m&mtz&«&m-hm®b (d>m 

E»l. 2«SB»»t#'«riS^-*J:dfcllll, 2U-H 

^sb«*he»i , 2 mis-fc-Mz& «8&Lxm 
m(DXyx^%ms*i\s*5&&thfmb ; 
b*m®.b-t&. -eur. m8&Mi<or5XvR»fe 

^«RffiBWiL. «E»1. 2«S^5fc-;P«Siittai 

buieu i > 2mmfo^wmnbmm-tmui. 
^x^s:iE^vsi4-fb-r^^oiHi{]iffl^^-r-i»f5i©^ 
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9-ti. ffiSS&l* 2^m*(7)2-5fg<0/l§tC»Eg 
£*l4.Ik£!8iak-r4. 4fc. WESBl, 2«Sfftt 
Ji, BUlBS! 1 , 2 RHtt*>#« CA g , C u , Xti A g 

tami, 2«samu. -en-en^tjE-rsfififflicoMiEii 

2. 1 U-KiM yg&Bktemi, 2«fiigp«raosggf 

WERIls 2m®SB#«, ^v^MXH^JLtt 
»»*»^«r«ifc*1«8kt- 4. 2 'J 

— H9W>*HI4» As, Cu> XJiAg-Cu^CD 

v^-rti*^-o*^^4^fc2r#si:-r4. mem 

1, 2U-F9-f f*»UL -f>^^5-f>fc»*$ 
*t4*>, XJi, Jill, 2BWflst^btt^SnSCfc 

[0013] jc. msaxttmvtemizthtitb 

ft*X?X7ffitttf!M?6ft... Hffi7*9Xv«Wfc«» 
tf-XsPSBW-saWSBl KSBHwr^XvRJHSk ; 1? 
Ex? Xvrj&£§ kWJyfk tf0^fc|ga$ ftfc v >y 
Fk ; JW£«WEEtf>«BU ffilEmigiOttffi* 10 0-1 
0 0 0Hz, 1~1 OOkVtOAC^JEtCi^ft'fS^V 

^a^3-H**ifc«itt*teRltk ; Buffi/v/"^ 

-etx, m& ^ v — ^ -;wi , fiwemasfc^^mEE 

WM-fc»£-*-4W»»fc ; miiefMfflift-sf-KJ: OOTBtt 
iK<9«E£ 100~1000Hz <9lSkDiE3£$ft«EEfc:3E 
a-*-fiB8Wfi*»k ; 1WE»!»fll#t:J: OfrlBitiS^m 
JE£ 1 ~ 1 0 0 k VfcMBfcBW* h 5 yxgpt ; fife 

mmsyy^i±. m§^y^ a ya- Kcasissti*^ 
tt$:fc**Mfcr5^*&rt*x?^4TJtaLTrt«x 

^JKlIfcS&ifiLfcttlfiWk ;*»£»J*S*1.4. 4fc, 

stt^s*^wjn$n^ieffo i . 5 fggLhotettir 



a*#*-*Pi«3B*»fesaf*ii:*H*U». 4fc, BiJtB 
X 5XvRi6»fc:B»t £>ii4 V - F 9 -f ygStt k ASM 

s^tto*:«>(c. BuiesmffX7^comffia5tc{±3¥'t4^ 

ti, — £0jy8ax'?>i'xx*-— /k6>W4;kfc«i 
ftkf 4. 4*:, WKWSEX^aWSft.SHBfc 
iis T/L-S Ttfi*&tlt:-k y $ >y ^^SPWSrJf A"T4 

«rk**a4Lv\ 4?t, hts, r^st^9o 

%ii)±Xh 0 , J¥§* { 3~5mmT'fc4^k* i M4L 

Rjc»rt*fcR«sn>fej(f i „ 2 mmmtm<vmm<?> 2 

[0014] 

mcommiz «t 4 x^x^jjoesHi ,01,2 iz^-t x o 

««<?5m 1 2 l k » JK 1 i^mf*:2 1 kttfiri- 
*iafc:R«S*ut««<o»2»W*2 2k. ^1, 2 
^«ft2 1 , 2 2*>Hfc:X9X"?«H ( P ) 
ii3K*l. 2itft2U 2 2<3lHtcR«S*ufc* r 
t7m-t(gap spacer) 23k, H 
1, 2I^«*2 1, 2 2«7?X7f«(P)?aDt 
JUL 2»W«c2 1, 2 2<05 
v»{cSfl*Ii-*Bf04Wffit=SR$*utllll, 2«Egp# 
24, 25k, mi, 2«ligl5»24, 25fcmm2r« 
m-t&tlMzmi. 2^SgP^2 4, 2 5(C#^®LT 

mi, 2is«»2i, 2 2tctftas^mi, 2u-k 

9-f>tW26 1. 2 6 2k3&»^««§ix4. 
[0015] d tcWfig^ix^mfltfor^XvRjcE 

frfe^ (cei 1 ) zmwLimmLx&mtwyyx 

-?KJJ^2 0£^f£-r4. 

[0016] folfifiOJ: -3 (3fj&3 Jife7?X-?KJ&»2 
0 com 1 , 2|?|«fr2 1 , 2 2S^+ 9-2 
3<ote&WJBfc:{±, m 1 , 2 U— ygPW2 6 1 , 
2 6 2*%^ («Jf) -T4mi. 2«fA*-^27 1, 
2 7 2*^fig$ix4. 

[00 17] 4^, HiitBmi, 2Kftf*2 1. 2 2^ 

oyzn. mi, 2Bww*c2i, 2 2comm<,zi±, 
msv^wm^^-rhtk ucx^xvsoe^vg 

tUt-f&tzibCDWaffi (E) (embossing)** 
[00 18] ^-LT, ^-yrx^-t2 3ii, m2 'J 

— Y?4 >Utt2 6 2 km l 2 4k <n^n- 

si/mi ygp*f2 6 1 km2msgp«2 

5kcoxyN-^SrRfe±-f4^(;, mi, 2gSS#c2 
1, 22c7)#il$ "d" <7)2-5^<7)Jf$(c^§ix 
4. 
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[0019] Ufc#oT. ^m^TyX^R^m^fV 
(celDtll, 2nmmt2A. 2 5kO0co8§ 
fiifi. mi. 2I?ft2h 2 2c0©$O4^Xhi:^ 

[0 0 20] «;»ft2 4. 2 5J4. mi. 2fS«#:2 

i, 2 2oav^t^r6]-r^»M^=s-SffitAg > cu.x 

[0021] BulBf. MsB^-v 77^^-t2 3 2 m 
1. 2f$m#2 1. 2 2c02~5fS?)JI§toE?j£L*:ffi 

[0 0 22] J:0»L<«. BuffiifSfi. mi. 2«S 
S5#2 4. 2 5iawa«J5rBESf^«at, mi. 2'J-K 
9-f>-«f261. 2 6 2k*jt-?*l«JC^"i»2. 1 
SMPW2 5. 2 4k<0H<9X^- : ?e9RlWbki^3 fj r 

9-2 3<o«tg<ofr#^)«ig^«i'ftrs^«> 

[0 0 2 3] HS1 . 2m«iSP«2 4. 2 5c0#*li. X 

JW"4fB!n«SS2, 1 "J-H9-01W262. 26 1 
kti«ffigi5«2 4. 2 5S^>SiM02~5fSS«gtL-C 

[00 24] mi. 2««igM*24. 2 5(4. 0**#<D 
^ •>'^a (mesh) gWXte^fLtt (porous) 

HO. 3u-Hfcm<0&K2iSa6T. T^X-eRJCOiSte 
fc20S£k**C#.&. 

[0025] mET'. mi. 2m@gfl#24. 25fc-£ 
ftehjtf J&rSteWtf>» 2 . 1 U - VyJ VgCW 2 6 
2.261 tCDfflcomnlZ. mZLX.XJS—7'\cr>m& 

[0026] -£-LT. mi . 2D-H5^>-gt!«2 6 
1. 2 6 211 Ag, Cu, XteAg-Cu-£&<Olvf 

ft.*' — ?«?0SM-C-f y^y^yJ blinking 1 
i ne ) XildO^htt^CJ: *)*tl? 

tinfc-?&^h1£-%*-)V2 7 1 . 2 7 2(cM-^§tL«» 

[0027] -3\ 01(a) {z^-tx a fc, fjae-rs 

i««£E7'5^4 0<om^S54 5 kmtf» 1 U-H 7-f 
2 6 1k «D««gcJgtttf>fc«>fc:. df + •/ 7*X^- 
tr2 3 1 J3-£*-;P2 7 1 1 |S|W«tc:^§ix/im 
J£«>»3*> (KilSftfc) 3*2 9lO*tt«>>£MH (wi 
re mesh) 2 8 1^'IStt^iX-l). 
[00 28] 4fc. ffi<0Hf6<0J$BikLT. Hi (b) 
Mz.lf&lV-) i 74y®*t2 6 1t<7) 



ms (5^2 9i*i) tti. mtuxyv yyttzrfm. 

mt2 8 2 #f£*£ix5 . osfe 0 . m 1 'J - K5-f ^SP 
»2 6 1 (CliWBEtffflSDSfU »2 U - K 54 >-$tt 
2 6 2(ii£tfc£:h.&c7)T&&. 
[0029] BtrtB<7) J; a t=aMES*Ut*»^^06O» 
JW=J:*:r9X"?R£»2 0tt. miU-K54>« 
2 6 1 5ratT^gP*^J«mff*<EpjD$irS fc. TyX 

-?m& (p ) •C3a^-jscm^^$ix&. 

[00 30] £0±5^j££:ft.fc=m:Hi. ;«an 

kRJC LTfl!!0!fe«fc^$ixS £ t £ J: 0 WWfcif 2 

[0031 ] ^WRombcoWmiz X 
RJS5SOSit*-jS(cov^T. HI 17}M 3 2 LIB 

w*. ar. *tt<o»mre*2ik. mit8m#2 

1 fc*fl*rt-£<k 3fcSBSix5««0^2i^«#:2 2 
k. mi. 218tttt21. 2 2<?)m*Wfc?&tz#xn>*? 
-r -y 7*x^— *r 2 3 k 2- *ft-c'i7.1f ifc®Pfi§-t S ( SP§ 
SI 1 0) „ 

[0032] »:tc. m i . 2mm,W2 1 . 2 2 k^f + 7 
^2 3 ktcKS^ixrr^xv^jsstmffi** 

MnSnSHl. 2U-H7^>-^*t2 6 1 . 2 6 22 
**ttaW-*atl. 2^*-;U27 1. 2 7 22^ 
1. 2f$m#:2 1. 2 2at/ J f J r-y7'X^— 9-2 3^ 
fig-TS (gFgS120) . 

[0033] — *\ m 1 . 2^*-;U2 7 1. 272 
*«lfi»tt*^rt-ftBWI«rC***l, 2BW*2 1, 2 

2 fc iffii^T-*> h •/ 2 3 k IC»«§ 
COT. ffiWiixtv>l. 

[00 34] -?-LT. mi. 2g|tg«c2 1. 2 2 2*ffa 
-r^i^tClSaL. -?-<oratC d f J r-yrx^--9-2 3 2IS 

str. **!i?!)«*>*iiis-r-i>^fa. ^t^y^x^mm 

(P) 2^)*U. mi. 2IS«*2 1. 2 2cOK\^zM 
t6]-TI»®^#SBKm 1 . 2«®g|5«2 4. 2 5 2:^^ 

ffis-rs (&pgsi3 0) . 

[003 5] mi. 2«®gfl*2 4. 2 5k#-<r 

SLTisa$^s«k^fcmi. 2«j-K7'f ymt2e 

1. 2622mi. 2»^*-^27 1, 2 72t^ 
KJ¥LT#«cor5X-7RJEi5§g-b;P (Ce 1 1 ) 25§J& 
•TS (SWS14 0) . 

[0036] -r LT. «3B»Ji07 , 9XvRi6»Hr^* 

1. 2m«iiaJ»24. 2 5tc«JE2-EP«irri>J:atc. m 
1. 2^*-^2 7 1, 27 2c0#^(cmi. 2U- 
K5>f y&Vi2 6 1. 2 6 2 kftfc(5#tt^« (EaSrfr 
•f) 2SA-rS (6WS1 50) . 
[0037] ^OB#. aW^ixSmiir^XvKJCfUr 
/Wi. Pltmi. 2€fliSBtt2 4. 2 5* { |5lt*(lil{c{2 
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[0 0 38] zcoxoizmmztifii&moTyx-z&m 

§§2 0(4. mfct&®4lZ9jk-tJ:olZ^ J\*7itV?3Q 

[0039] ASK 2RW*2 1, 22conmank® 

7ya3-NtRt3-f^mittt. Hit 

[0 04 0] *LT. ^77X^-t2 3{l mi. 
2U-H9-fyiW2 6 1, 2 6 2tfilf^2, 1 

tt&8*&2 5 . 2 4 fca^-^aiKikotoblc. m 

1. 2»W*2 1, 2 2<02— 5me>m$lZl&j8.Zix 
S. 

[004 1] mi . 2«ffffil*2 4. 2 5(4. flSl . 2 
2 1.22 OSl^K»|«rt-4ffltf!)*«BItCA g . 
Cu. XliAg-Cu^3-f-jy/U#*M 

L < . ffeOHM^JSk LTi4C u 

[004 2] ^1. 2m&fl!tt2 4. 2 5^li. X 

JS-f&f»om2. 1 'J-K^-f ymt26 2, 26 1 
k(4mi. 2«SSPW2 4, 2 5lBtf)E«tf>2~5ftg 

[0 0 4 3] mi. 2tt&ffitt2 4. 2 5(4. Bft&*> 
[0044] J: 3 ^T-^XvSKtff 2 0 <7m&% 

mztufmmmfcnmmt. m^ttzy°yx-?R^ 

2 0 v LfcffiS! k H-- c* £ . 

[004 5] -5-UT. mi . 2U-K9-f>'*tt26 
1. 2 6 2{±. Ag. Cu. X(4Ag-Cu-£ik<0Vvf 

1. 2 7 2fctt£3*L*. 

[0046] mi. 2«&tttt2 4, 2 5 MSB 

Xtt#j*3;h.*JI51. 2|^m#:2 1. 2 2^ffiCli. ffl 

wfl&T/mMzmmiz&Etz . z <ob**>bw« h 

[0047] mISO J: d WHJftSiifcr 9XVRJ6»^ 

[0 04 8] 4*\ *f6WtJ:*7-?X-7RJ6»Sffli 
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RJE52r^$-li:S^<7)rj a^m&^-Ti. i 3 1. 
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nfcjBaai[W«E*«»rftffi*» 1 2 5 k*»4>^$ 

[00 54] 0ffifci4^LTV^V^. A*SI51 

2 1(4. a«J=SrAC«JE*Hje«(c5atfftik*fcs 
ScfcpK. 7>f^^- (f i Iter) 

k*<-e#s. 

[00 5 5] ^LT06(=(4. El4^«Sr7^4 0 
[0056] ^mzXhT-yX-ZKm^ffiZ-tzMm 



!(8) 003-286829 ( P 2 0 0 3- 2 8 6 8 2 9 A) 



06fc:jjc$-J:5fc:. tMBMSIlOiOfJ'i's^- 

f 1 3 1 m.mm£zti&9\^y774 1 1 . n-^ry? 
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